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(54) NOZZLE HEAD CLEANING MODULE

(57) A nozzle head cleaning module including a base
housing (110) including a main slope (110), a main carrier
(200) received in the base housing (100), a sub-carrier
(300) received in the main carrier (200) and has a cover
(320) protruding upwardly, and an interference structure
(120) is provided. A set of one or more horizontal planes
(111) is formed on the main slope (110). A set of one or
more main slide pins (210) contacting with the main slope
(110) protrudes from the main carrier (200), the main
carrier (200) includes a sub-slope (220), and the main

carrier (200) is moved along the main slope (110). When
resting on the main slope (110), the main slide pin (210)
contacts with the main slope (110) by multiple contact
points. When resting on the horizontal plane (111), the
main slide pin (210) contacts with the horizontal plane
(111) by multiple contact points. The horizontal plane
(111) support main slide pin (210) to maintain the cover
(320) in a raised position when the main slide pin (210)
is located thereon.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The technical field relates to a nozzle head
cleaning module for a heat-melting type three-dimen-
sional printer and, in particular, to a hidden type nozzle
head cleaning module.

Description of Related Art

[0002] Usually, a three-dimensional (3D) printer with a
coloring function has a formation nozzle head for extrud-
ing a melted material and also has a coloring nozzle head
for coloring. Therefore, the 3D printer is provided with a
cleaning module for cleaning the coloring nozzle head
and a cover set module which is used to cover the coloring
nozzle head to prevent ink from drying out when the 3D
printer is not in use. Normally, the cleaning module in-
cludes a scraper protruding out of a formation plane, and
the coloring nozzle head moves to the scraper to rub
against the scraper for cleaning. The cover set module
can ascend or descend, and at least a portion of the cover
set module protrudes out of the formation plane, so that
the coloring nozzle head can push to raise a cover of the
cover set module.
[0003] At least the above-mentioned components are
protrudingly disposed on the formation plane. During a
printing process, the formation nozzle head or the color-
ing nozzle head should not interfere with the above-men-
tioned protruding components. When the formation noz-
zle head moves to an edge of the formation plane, the
coloring nozzle head may exceed an area of the forma-
tion plane to interfere with the above-mentioned protrud-
ing components. Therefore, the formation nozzle head
in particular movement courses is not allowed to move
to the edge of the formation plane, and consequently, a
portion of the area of the formation plane cannot be used
for printing a product, and thereby a size of the finished
product is limited.
[0004] The scraper and the cover are not associated.
Therefore, to receive the scraper and the cover below
the formation plane, two sets of a motor and gears are
required for driving the scraper and the cover, respec-
tively, which leads to a larger overall size and higher pro-
duction costs.
[0005] In views of this, in order to solve the above dis-
advantage, the inventor studied related technology and
provided a reasonable and effective solution in the
present disclosure.

SUMMARY OF THE INVENTION

[0006] The disclosure is directed to a hidden-type noz-
zle head cleaning module.
[0007] One of the exemplary embodiments, the disclo-

sure is directed to a nozzle head cleaning module, in-
cluding a base housing, a main carrier, a sub-carrier and
an interference structure. The base housing includes a
main slope, and a set of horizontal planes is formed on
the main slope. The main carrier is received in the base
housing, a scraper protrudes upwardly from the main car-
rier, a set of main slide pins in contact with the main slope
protrudes from the main carrier, the main carrier includes
a sub-slope, the main carrier is lifted or lowered obliquely
along the main slope with respect to the base housing
so as to lift or lower the scraper. When disposed on the
horizontal planes, the main slide pin is in contact with the
horizontal plane by multiple contact points. The sub-car-
rier is accommodated in the main carrier, the movement
of the main carrier moves the sub-carrier at the same
time, a cover protruding upwardly is arranged on the sub-
carrier, and at least a portion of the sub-carrier is in con-
tact with the sub-slope. The interference structure is ar-
ranged corresponding to the sub-carrier. When the inter-
ference structure is in contact with the sub-carrier while
the sub-carrier is moving, the interference structure push-
es the sub-carrier to move along the sub-slope with re-
spect to the main carrier, and the cover thereby ascends.
When the main slide pins is moved to the horizontal
planes, the horizontal planes support the main slide pins
to maintain the cover in a raised position.
[0008] In the nozzle head cleaning module according
to the present disclosure, the interference structure is
disposed inside the base housing.
[0009] In the nozzle head cleaning module according
to the present disclosure, the driving assembly is con-
nected to the main carrier to move it. The driving assem-
bly includes a motor and a gear set, and the gear set is
operatively associated with the motor and the main car-
rier. The main carrier includes a rack, and the rack mesh-
es with the gear set. The rack is parallel to the main slope.
[0010] In the nozzle head cleaning module according
to the present disclosure, the main slope and the sub-
slope are inclined in opposite directions; an upper end
of the main slope is arranged corresponding to the inter-
ference assembly. A sub-slide pin in contact with the sub-
slope protrudes from the sub-carrier. The scraper is as-
cendable to protrude out of a top surface of the base
housing.
[0011] The nozzle head cleaning module according to
the present disclosure includes a plurality of cylindrical
main slide pins and a plurality of horizontal planes cor-
responding to the main slide pins respectively. When the
main slide pins are disposed on the main slope, the main
slide pins are in contact with the main slope. When the
main slide pins are disposed on the horizontal planes,
the main slide pins are in contact with the horizontal
planes respectively.
[0012] The nozzle head cleaning module according to
the present disclosure includes a single main slide pin
which is a diamond-shaped pillar, and a single horizontal
plane corresponding to the main slide pin. The main slide
pin includes a first support plane and a second support
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plane inclined to each other. When the main slide pin is
disposed on the main slope, the first support plane is in
contact with the main slope. When main slide pin is dis-
posed on the horizontal plane, the second support plane
is in contact with the horizontal plane.
[0013] In the nozzle head cleaning module according
to the present disclosure, the main carrier moves oblique-
ly, and the movement direction is changed by means of
the sub-slope and the interference structure. Therefore,
by moving the main carrier solely, the scraper and the
cover can ascend or descend vertically. When the main
carrier moves to the end of the movement course, the
horizontal plane of the main slope of the base housing
can support the main carrier, so that the main carrier
does not slip down when it stops.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The disclosure will become more fully under-
stood from the detailed description and the drawings giv-
en herein below for illustration only, and thus does not
limit the disclosure, wherein:

FIGS. 1 and 2 are perspective exploded views illus-
trating a nozzle head cleaning module according to
one embodiment of the present disclosure;
FIG. 3 is a perspective view illustrating the nozzle
head cleaning module according to one embodiment
of the present disclosure;
FIGS. 4 to 8 are schematic views illustrating motions
of the nozzle head cleaning module according to one
embodiment of the present disclosure; and
FIGS. 9 and 10 are schematic views illustrating mo-
tions of the nozzle head cleaning module according
to another embodiment of the present disclosure.

DETAILED DESCRIPTION OF THE INVENTION

[0015] Please refer to Figs. 1 to 4 showing a nozzle
head cleaning module according to one embodiment of
the present disclosure. The nozzle head cleaning module
is used in a heat-melting type three dimensional (3D)
printer (not illustrated) and is disposed corresponding to
a formation plane 10 of the 3D printer. The nozzle head
cleaning module includes a base housing 100, a main
carrier 200, a sub-carrier 300, a driving assembly 400,
and an interference structure 120.
[0016] In the present embodiment, the base housing
100 is a hollow casing however, the present disclosure
is not limited to any particular material of the base housing
100. The base housing 100 is fixed to the 3D printer and
is disposed at one side of the formation plane 10. A top
surface 101 of the base housing 100 includes at least
one opening 102. The top surface 101 of the base hous-
ing 100 is not higher than a level of the formation plane
10. The top surface 101 of the base housing 100 is pref-
erably flush with the formation plane 10, but alternatively
the top surface 101 of the base housing 100 can be lower

than the formation plane 10. At least one main slope 110
is disposed inside the base housing 100. In the present
embodiment, the base housing 100 includes two main
slopes 110 with the same structure and functions, a por-
tion of each main slope 110 includes a set of one or more
horizontal planes 111, and the set of one or more hori-
zontal planes 111 includes a single or multiple horizontal
planes 111 (in the present embodiment, there are two
horizontal planes 111); however, only one main slope
110 is described hereinafter for simplicity of description.
[0017] The main carrier 200 is received in the base
housing 100, a scraper 230 protrudes upwardly from the
main carrier 200, and the main carrier 200 includes at
least one sub-slope 220. In the present embodiment, the
main carrier 200 includes multiple same sub-slopes 220.
The main slopes 110 and the sub-slopes 220 are inclined
in opposite directions. A rack 201 is obliquely disposed
on an outer bottom side of the main carrier 200, and the
rack 201 is parallel to the main slope 110. At least one
set of main slide pins 210 protrudes from an outer side
surface of the main carrier 200. In the present embodi-
ment, there are two sets of one or more main slide pins
210 with the same structure and functions, corresponding
to the respective two main slopes 110, protrude from re-
spective outer side surfaces of the main carrier 200. The
two sets of one or more main slide pins 210 are respec-
tively in contact with the two main slopes 110, and each
set of one or more main slide pins 210 includes a single
or multiple main slide pins 210 (there are two main slide
pins 210 in this embodiment), the number of the main
slide pins 210 corresponds in number to the number of
the horizontal planes 111, and each main slide pin 210
collaborates with each horizontal plane 111; however,
only one set of one or more main slide pin 210 is de-
scribed hereinafter for simplicity of description. When dis-
posed on the main slope 110, the set of one or more main
slide pins 210 contacts, along a longitudinal direction of
the main slope 110, the main slope 110 by multiple con-
tact points. By supporting multiple main slide pins 210
on the main slope 110, the main carrier 200 is prevented
from rotation and maintains the same posture while mov-
ing along the main slope 110. When the set of one or
more main slide pins 210 is disposed on the set of one
or more horizontal plane 111, the set of one or more main
slide pins 210 is in contact with the set of one or more
horizontal planes 111 by multiple contact points. By sup-
porting the main slide pins 210 on the horizontal plane
111, the main carrier 200 is prevented from rotation and
maintains the same posture after moving to the horizontal
plane 111. The main carrier 200 is lifted or lowered ob-
liquely along the main slope 110 with respect to the base
housing 100 so as to lift or lower the scraper 230. In detail,
in the present embodiment, when the set of one or more
main slide pins 210 rests on the main slope 110, each
main slide pin 210 contacts the main slope 110. When
the main slide pin 210 rests on the horizontal plane 111,
each main slide pin 210 contacts a respective corre-
sponding one of the horizontal planes 110.
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[0018] The sub-carrier 300 is accommodated in the
main carrier 200, a cover 320 protruding upwardly is ar-
ranged on the sub-carrier 300, and at least a portion of
the sub-carrier 300 is in contact with the sub-slope 220.
At least one sub-slide pin 310 protrudes from an outer
side surface of the sub-carrier 300. In the present em-
bodiment, there are multiple sub-slide pins 310 with the
same structure and functions, the multiple sub-slide pins
310 protruding from outer side surfaces of the sub-carrier
300 are disposed respectively corresponding to the
above-mentioned sub-slopes 220. Each sub-slide pin
310 is in contact with a respective corresponding one of
the sub-slopes 220; however, only one sub-slide pin 310
is described hereinafter for simplicity of description.
[0019] The driving assembly 400 is connected to the
main carrier 200 and obliquely lifts or lowers the main
carrier 200 with respect to the base housing 100 to lift or
lower the scraper 230, and the scraper 230 is lifted to
protrude out of a top surface 101 of the base housing
100 through the opening 102. In the present embodiment,
the driving assembly 400 includes a motor 410 and a
gear set 420, the motor 410 is fixed to the base housing
100, and the gear set 420 is operatively associated with
the motor 410 and the main carrier 200. In detail, the gear
set 420 is connected to the motor 410 and meshes with
the rack 201 of the main carrier 200, so the motor 410
can drive the main carrier 200 to ascend or descend along
the main slope 110. The movement of the main carrier
200 moves the sub-carrier 300 accommodated inside the
main carrier 200 at the same time.
[0020] The interference structure 120 is arranged in-
side the base housing 100 corresponding to the sub-car-
rier 300. In the present embodiment, the interference
structure 120 is a protruding block inside the base hous-
ing 100. A top end of the main slope 110 is arranged
corresponding to the interference structure 120. When
the interference structure 120 is in contact with the sub-
carrier 300 while the sub-carrier 300 is moving, the inter-
ference structure 120 blocks the sub-carrier 300 and
maintains a horizontal position of the sub-carrier 300.
Once the main carrier 200 continues to move toward the
interference structure 120, the interference structure 120
pushes the sub-carrier 300 to move along the sub-slope
220 with respect to the main carrier 200, and the cover
320 thereby ascends. The cover 320 ascends to pass
through the opening 102 to protrude out of the top surface
101 of the base casing 100.
[0021] Referring to Figs. 3 to 5, in the present embod-
iment, the top surface 101 of the base housing 100 is
flush with the formation plane 10. When the 3D printer is
in operation, the main carrier 200 is at a lower end of the
main slope 110, and the scraper 230 is received in the
base housing 100 and is disposed below the top surface
101 of the base housing 100. In addition to that, the sub-
carrier 300 is at a lower end of the sub-slope 220, and
the cover 320 is received in the main carrier 200 and is
disposed below the top surface 101 of the base housing
100. Therefore, during printing operation, a coloring head

20 is allowed to move beyond the formation plane 10, so
there is more room available for use on the formation
plane 10.
[0022] To clean the coloring head 20, the main carrier
200 is driven by the motor 410 to ascend along the main
slope 110 toward the interference structure 120, so that
the scraper 230 protrudes out of the top surface 101 of
the base housing 100. At this point, the sub-carrier 300
does not yet touch the interference structure 120, and
the cover 320 is still received inside the main carrier 200
and is disposed below the top surface 101 of the base
housing 100. Then, the coloring head 20 is moved to
contact the scraper 230, and the coloring head 20 is
moved back and forth for cleaning.
[0023] Referring to Figs. 6 to 8, after cleaning, the
coloring head 20 is moved to a standby position, the
standby position is arranged corresponding to a position
of the interference structure 120. The motor 410 contin-
ues to drive the main carrier 200 to move toward the
interference structure 120 along the main slope 110.
When the sub-carrier 300 touches the interference struc-
ture 120, the sub-carrier 300 is blocked from moving hor-
izontally by the interference structure 120, and the cover
320 is at a standby position. The motor 410 continues
driving the main carrier 200 to move toward the interfer-
ence structure 120 along the main slope 110, and the
sub-carrier 300 is pushed by the interference structure
120 to an upper end of the sub-slope 220 to vertically
raise the cover 320 to cover the coloring head 20. When
the set of one or more main slide pins 210 moves to the
set of one or more horizontal planes 111, the set of one
or more horizontal planes 111 support the set of one or
more main slide pins 210 to maintain the cover 230 in a
raised position.
[0024] In the nozzle head cleaning module according
to the present disclosure, the main carrier 200 is driven
by the motor 410 to move obliquely. The oblique move-
ment achieves horizontal displacement and vertical dis-
placement. Due to the vertical displacement, the scraper
230 ascends or descends vertically. By means of the
interference structure 120 and the sub-slope 220, the
horizontal displacement of the main carrier 200 is
changed to vertical displacement to achieve vertical as-
cending/descending of the cover 320. Therefore, in the
nozzle head cleaning module of the present disclosure,
only one motor 410 is required to drive the scraper 230
and the cover 320 to ascend or descend vertically. More-
over, when the main carrier 200 moves to the end of the
movement course, the horizontal plane 111 of the main
slope 110 of the base housing 100 can support the main
carrier 200, so that the main carrier 200 does not slip
down when it stops.
[0025] Referring to Figs. 9 and 10 illustrating the main
slide pin according to another embodiment of the present
disclosure, the set of one or more main slide pins 210
includes a single main slide pin 210 which is a diamond-
shaped pillar, and the main slide pin 210 includes a first
support plane 211 and a second support plane 212 in-
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clined to each other. An included angle included by the
first support plane 211 and the second support plane 212
is equal to an included angle included by the main slope
110 and the horizontal plane 111. A single horizontal
plane 111 is formed on an upper end of the main slope
110 and is arranged corresponding to the single main
slide pin 210. When the main slide pin 210 is disposed
on the main slope 110, the first support plane 211 is in
contact with the main slope 110. By resting the first sup-
port plane 211 on the main slope 110, the main carrier
200 is prevented from rotation and maintains the same
posture while moving along the main slope 110. When
the main slide pin 210 rests on the horizontal plane 111,
the second support plane 212 is in contact with the hor-
izontal plane 111. By supporting the second support
plane 212 on the horizontal plane 111, the main carrier
200 is prevented from rotation and maintains the same
posture after moving to the horizontal plane 111.

Claims

1. A nozzle head cleaning module, comprising:

a base housing (100) including a main slope
(110), a set of one or more horizontal planes
(111) being formed on a portion of the main slope
(110);
a main carrier (200) received in the base housing
(100), a scraper (230) protruding upwardly from
the main carrier (200), a set of one or more main
slide pins (210) in contact with the main slope
(110) protruding from the main carrier (200), the
main carrier (200) including a sub-slope (220),
the main carrier (200) being lifted or lowered ob-
liquely along the main slope (110) with respect
to the base housing (100) so as to lift or lower
the scraper (230), wherein when disposed on
the main slope (110), the set of one or more
main slide pins (210) is in contact with the main
slope (110) along a longitudinal direction of the
main slope (110) by multiple contact points; and
when disposed on the set of one or more hori-
zontal planes (111), the set of one or more main
slide pins (210) is in contact with the set of one
or more horizontal planes (111) by multiple con-
tact points;
a sub-carrier (300), the sub-carrier (300) being
accommodated in the main carrier (200), the
movement of the main carrier (200) moving the
sub-carrier (300) at the same time, a cover (320)
protruding upwardly being arranged on the sub-
carrier (300), at least a portion of the sub-carrier
(300) being in contact with the sub-slope (220);
and
an interference structure (120) arranged corre-
sponding to the sub-carrier (300), wherein when
the interference structure (120) is in contact with

the sub-carrier (300) while the sub-carrier (300)
is moving, the interference structure (120) push-
es the sub-carrier (300) to move along the sub-
slope (220) with respect to the main carrier
(200), and the cover (320) thereby ascends; and
when the set of one or more main slide pins (210)
is moved onto the set of one or more horizontal
planes (111), the set of one or more horizontal
planes (111) support the set of one or more main
slide pins (210) to maintain the cover (320) in a
raised position.

2. The nozzle head cleaning module according to claim
1, wherein the interference structure (120) is dis-
posed inside the base housing (100).

3. The nozzle head cleaning module according to claim
1, further comprising a driving assembly (400), the
driving assembly (400) being connected to the main
carrier (200) to move the main carrier (200).

4. The nozzle head cleaning module according to claim
3, wherein the driving assembly (400) includes a mo-
tor (410) and a gear set (420), and the gear set (420)
is operatively associated with the motor (410) and
the main carrier (200).

5. The nozzle head cleaning module according to claim
4, wherein the main carrier (200) includes a rack
(201), and the rack (201) meshes with the gear set
(420).

6. The nozzle head cleaning module according to claim
5, wherein the rack (201) is parallel to the main slope
(110).

7. The nozzle head cleaning module according to claim
1, wherein the main slope (110) and the sub-slope
(220) are inclined in opposite directions.

8. The nozzle head cleaning module according to claim
1, wherein an upper end of the main slope (110) is
arranged corresponding to the interference assem-
bly (120).

9. The nozzle head cleaning module according to claim
1, wherein a sub-slide pin (310) in contact with the
sub-slope (220) protrudes from the sub-carrier (300).

10. The nozzle head cleaning module according to claim
1, the scraper (230) is ascendable to protrude out of
a top surface (101) of the base housing (100).

11. The nozzle head cleaning module according to claim
1, the cover (320) is ascendable to protrude out of a
top surface (101) of the base housing (100).

12. The nozzle head cleaning module according to claim
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1, wherein the set of one or more main slide pins
(210) includes multiple cylindrical main slide pins
(210), the set of one or more horizontal planes (111)
includes multiple horizontal planes (111) corre-
sponding to the main slide pins (210) respectively;
when the set of main slide pins (210) is disposed on
the main slope (110), each of the main slide pins
(210) is in contact with the main slope (110); and
when the set of one or more main slide pins (210) is
disposed on the horizontal planes (111), the main
slide pins (210) are in contact with the horizontal
planes (111) respectively.

13. The nozzle head cleaning module according to claim
1, wherein the set of one or more main slide pins
(210) includes a single main slide pin (210) which is
a diamond-shaped pillar, and the main slide pin (210)
includes a first support plane (211) and a second
support plane (212) inclined to each other, the set
of one or more horizontal planes (111) includes a
single horizontal plane (111) corresponding to the
main slide pin (210); when the main slide pin (210)
is disposed on the main slope (110), the first support
plane (211) is in contact with the main slope (110);
and when the set of one or more main slide pins
(210) is disposed on the horizontal plane (111), the
second support plane (212) is in contact with the
horizontal plane (111).
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